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■ M A L L A R I LRAG 
ATG GCC CTG CTG GCG CGG ATC CTG AGA GCC GGG 
-fSEQ ID NOJ-> 

LLGGGAPRRPQ. 
CTC CTG GGC GGC GGG GCC CCG CGG CGG CCT CAA 

ARAEDKGAGRP 
GCG CGG GCC GAG GAC AAA GGC GCC GGG CGG CCG 

EGPRSLAAMPG 
GAG GGT CCC CGG AGC CTC GCC GCC ATG CCG GGG 

FFCRDGFSRIH 
TTC TTC TGC AGG GAC GGC TTC AGC CGC ATC CAC 

YGKIFKSHFGP 
TAT GGA AAA ATC TTC AAG TCT CAC TTT GGT CCT 

DMVAQ VLRAEG 
GAT ATG GTG GCT CAG GTG CTC CGG GCG GAG GGC 

SWR EYRDLRGR 
TCC TGG CGG GAG TAC CGA GAC TTG CGG GGG AGA 

EQWLKMR SVLR 
GAA CAG TGG CTC AAG ATG AGA AGC GTA TTG AGA 

A IYSGEVDQVI 
GCC ATT TAT TCT GGA GAA GTC GAC CAA GTT ATT 

LRSQAEDGETV 
CTC AGG AGC CAG GCA GAA GAT GGA GAA ACC GTG 

YSMEGVATILY 
TAT TCA ATG GAA GGA GTG GCC ACC ATC CTT TAT 

SIPQLTVEYIE 
AGC ATC CCA CAG CTG ACT GTG GAA TAC ATC GAG 

KTSMYAGAIPR 
AAG ACC TCC ATG TAT GCA GGC GCC ATC CCC AGA 

WREFCRSWDGL 
TGG CGG GAA TTC TGC AGG TCC TGG GAT GGA CTC 

NKLWDIQYQMD 
AAC AAG TTG TGG GAC ATA CAG TAC CAA ATG GAC 

LTYLFLSQALT 
CTC ACA TAC CTC TTC CTT AGC CAG GCT CTG ACG 

EMLLAGVDTTS 
GAG ATG CTG CTG GCC GGC GTC GAC ACG ACG TCC 



LRPAPERGG SEQIDNO:2 
CTG CGG CCG GCG CCC GAG CGG GCT GGG SEQ ID NO:l 

P AGARLPAG 4 0 

CCC GCG GGC GCA CGG CTC CCG GCG GGG 120 

GSPPGGGRA 60 

GGG TCG CCG CCG GGA GGG GGC CGA GCC 180 

PRTLANLAE 80 

CCG AGG ACC CTC GCC AAC CTG GCG GAG 24 0 

EIQQKHTRE 100 
GAG ATC CAG CAG AAG CAC ACA CGG GAA . 300 

QFVVSIADR 120 

CAG TTT GTA GTA TCT ATT GCA GAC CGC 360 

AAPQRANME 140 

GCT GCG CCC CAG AGA GCC AAC ATG GAG 420 

ATGLISAEG 160 

GCC ACC GGG CTC ATC TCG GCG GAG GGT 4 80 

QRILKPKDV 180 

CAA AGA ATT CTG AAA CCG AAA GAT GTG 540 

ADLIKRIYL 200 

GCT GAC TTA ATT AAA AGA ATC TAC CTC 600 

TNVNDL F F K 220 

ACC AAT GTC AAT GAT CTT TTC TTC AAA 660 

ESRLGCLEN 240 

GAG AGT CGT TTG GGC TGC CTG GAA AAC 720 

AL ELM F S M F 260 

GCC CTG GAG CTC ATG TTT AGC ATG TTC 780 

WLRPFIPKP 280 

TGG CTT CGC CCC TTC ATC CCA AAG CCC 840 

FKFSQIHVD 300 

TTC AAA TTC AGC CAA ATT CAT GTT GAC 900 

RG RRVSGGL 320 

CGA GGC CGG AGG GTG AGC GGG GGA CTT 960 

LQEIYANVT 340 

CTG CAG GAG ATC TAC GCC AAC GTG ACT 1020 

FTLSWT.VYL 360 

TTC ACC TTG TCT TGG ACG GTG TAC CTC 1080 
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LARHPEV QOTVYREIVKNLG 380 

CTG GCA AGG CAC CCA GAA GTG CAG CAG ACG GTG TAC CGG GAG ATT GTG AAG AAT TTA GGG 114 0 

ERHVPTA ADVP KVPLVRALL 400 

GAA AGG CAT GTT CCA ACT GCA GCT GAT GTC CCC AAG GTC CCG CTG GTC AGA GCT CTC CTT 1200 

KETLRLF- PVLPGN GRVTQED 420 

AAG GAA ACC CTG AGG CTG TTT CCA GTG CTG CCA GGG AAC GGC CGG GTC ACC CAG GAA GAC 12.60 

LVIGGYLIPKGTQLALCHYA 440 

CTG GTT ATT GGC GGG TAT CTG ATT CCG AAA GGC ACC CAG CTG GCC CTT TGC CAC TAT GCC 1320 

TSH °- DE NFPRAKEFRPERWL 460 

ACA TCG CAC CAG GAT GAG AAC TTC CCT CGG GCC AAG GAG TTC CGA CCT GAG CGC TGG CTG 1380 

RKGDLDRVDNFGSIPFGHGV 480 

CGG AAA GGA GAC TTA GAT AGA GTT GAC AAT TTT GGA TCC ATC CCC TTT GGT CAT GGG GTT 144 0 

RSCIGRR IAELEIHLVVIQL 500 

CGC AGC TGC ATA GGG CGG AGA ATT GCA GAA CTG GAG ATT CAC CTC GTC GTG ATC CAG TTG 1500 

LQHFEl'KTSSQTNAVHAKTH 520 

CTT CAA CAT TTT GAG ATC AAA ACA TCT TCT CAG ACC AAT GCT GTT CAT GCA AAA ACC CAC 1560 

GLL TPGGPIHVRFVNRK* 538 

GGG CTC CTG ACG CCA GGG GGG CCC ATC CAC GTG CGA TTT GTT AAC AGA AAG TAA 1614 

<-SEQEDNOJt 

GCCTAGATTTTAAACCTGGGCTGATGTAGCAGACCAGCTCGCCGACACACAGTGGGTATTTGTGTTCGCTGATCACCGT 

GGAGAAGGAAAGCGATGTCGCTAAAGGCTGTCTTGTTATAGACTGGCCTC 

TGCAAAGTAATGTAAAAAGGTTGCTATTTTACTGGTGCATACCAGAAG 

AAAACCAGTGGCAGTGAATTTTTATGCTTCATACATTGNGCTAGACTCAATATTTAATGACTGG 
TTACTTGTACAGGGAAATGGTGGNTTACTTACAAATTCAGTTCTTC 
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*->PPgPpplPliGnll.qlgrapgpiph. sltklrkakrYGkpvf tlyl seq id NO:4 
PgP 1 ++ ++ g+ i h++ +k + + YG ++f ++ 
27439 69 MPGPRTLANLAEFFcRDGF- -SRI -HelQQKHTR-E-YG-KIFKSHF 109 

GprpvVvl tgpeavkevLidkgeeFakgRgdf npt f pwl skgy r e 

Gp+ vV + + ++v +vL +g ++ R + + w+ yr+ +++ 
27439 110 GPQFWSIADRDMVAQVLRAEGAAPQ- -RANM ESWR- -EYRDlrgra 152 

qgl 1 f sdnGpkWrklRr Fsl 1 t lrf HFgmGaysKr sqkl eePr iqeea rd 
+gl+ + +G++W k+R 1 +r +++ +++++ +++++ d 

27439 153 TGLISA-EGEQWLKMRS- -VLRQRI-LKP KDVAIYSGEVDQVIAD 193 

Lverlrk. . .eqa .gspi .DitellarlaplnvIcsllFGvrf dylr . . . 
L++r+ ++++++g++++++ +1++ ++ ++ ++ +1+ r+++l+++ 
27439 194 LI KRI YL1 r sQAEdGETVtNVNDLFF- KYSMEGVATI LYESRLGCLEn s i 242 

peDp.ef lklidkllnemfdrvspwhqlldif P . f Llrylpgslf rkaf k 
p + e++ +++ 1+ mf ++s+ ++ +P++L+++ p++ +r+ + 
27439 243 PQLTvE YI EALE - LMFSMF - KTSM- - YAG - AI PrWLRPFI PKP - WREFC - 285 

aakd.lkdyldklieerretlepagdpRrlD. i gf lDslLleakr 

+ +d+l+++ + + + ++ + + D+ ++ ++g+l + 1++++ 
27439 286 RSWDgLFKFSQIHVDNKLW- -DI -QYQM- -DrGrrvsgGLL-T-YLFLSQ 328 

eggnpkselsdeelaatvldllf AGteTTsstLswaLylLakhPevqakl 
1+ e+ a+v ++1 AG++TTs tLsw++ylLa+hPevq+ + 
US 27439 329 ALTLQEIYANVTEMLLAGVDTTSFTLSWTVYLLARHPEVQQTV 371 

w 

g reEideviGrdrsptydvDaraqmPYLdAvIkEtLRlypwPlllpRvat 

i:', + Ei +G pt D +++ P++ A +kEtLRl+pv+P + +Rv+ 

^ 27439 3 72 YRE I VKNLGERHVPTAA - D- VPKVPLVRALLKETLRLFPVLP - GNGRVTQ 418 

Q JcDteiPdGyllPKGtlVivnlyslhrDpkvf pnPeeFdPeRFL de 

03 +D +i +GylIPKGt+ ++ y+ + ++ fp++ eF+PeR+L++++ d 

y 2743 9 419 EDLVI -GGYLIPKGTQLALCHYATSHQDENFPRAKEFRPERWLrkgdlDR 467 

^* ngkfkksyaf lPFGaGpRnClGerlArmElf If LatlLqrFPelelavpp 

Q + + +PFG+G+R+C+G+r+A++E+ l++++lLq+F e++++ + 

2743 9 468 VDNFGSIPFGHGVRSCIGRRIAELEIHLWIQLLQHF-EIKTSSQT 512 

gdipsltpkpelglpskpplykvqlrpa< - * 
++ + + +p++ +r + 
2743 9 513 NAVH-AKTH- -GLLTPGGPIH VR- F 533 



in 
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Query: 146 RDLRGRATGLISAEGEQWLKMRSVLRQRILKPKDVAIYSGEVDQVIADLIKRIYLLRSQA 205 

RD RG A GL++AEGE+W ++RS L +++KP++V Y ++++V D ++R+ +R Q 
Sbjct: 11 RDYRGE AYGLLTAEGEE WQRLRS ALN P KLMKPQEVKNY I P KLNEVS QD FVE RLRKMRDQG 70 SEQ ID HO: 5 

Query: 206 E - DGETVTNVNDLFFKYSMEGVATI LYESRLGCLE -NS I PQLTVE YI EALELMFSMFKTS 263 

+ GE V + + +K++ E + T+L+ RLGCLE N++ ++I+A++ SMF T+ 
Sbjct: 71 QGQGELVEDFAEELYKWAFESICTVLFGKRLGCLEENNVDPEAQKFIDAVK SMFHTT 127 

Query: 264 MYAGAI PRWL-RPFI PKPWREFCRSWDGLFKFSQIHVDNKLWDIQYQMDRG 313 

+ +P L R F K W++ R+WD +F Q ++D L ++ + G 
Sbjct: 128 VPMMNMPPELWRYFKTKTWKDHVRAWDQIFDVCQKYIDEALERLEKESQSG 178 



FIG. 4 



Query: 71 GPRTLANLAEFFCRDGFSRIHE- IQQKHTREYGKIFKSHFG- PQFWSIADRDMVAQVLR 128 

G + L + G + +H+ I +H ++YG IF+ G Q V ++ +++ V + 

Sbjct: 64 GL P WGTLVDL I AAGGATHLHKY I D ARH - KQYGP I FRE RLGGTQDAVFVS S ANLMRGVFQ 122 SEQ ID 
S HO: 6 

.m Query: 129 AEGAAPQRANMESWRE YRDLRGRATGLI S AEGEQWLKMRSVLRQRI LKPK DVAIYS 184 

~f EG PQ ++W Y GL EG +WL R +L + +L DV I S 

Sbjct: 123 HEGQ YPQH P LPDAWTLYNQQHACQRGL FFMEGAEWLHNRR I LNRLLLNGNLNWMDVH I E S 182 

; Fi 

yi 

y Query: 185 GEVDQVIADLIKRIYLLRSQ AEDGET VTNVNDLFFKYSMEGVATILY-ESRLG 236 

f=j ++DKR+AEGE+ + + ++S+E + I + + S L 

n Sbjct: 183 - - CTRRMVDQWKRRTAEAAAI PLAESGE I RS YELPLLEQQLYRWS IEVLCCI MFGTSVLT 240 



Query: 237 CLENSIPQLTVEYIEALELMFSMFKTSMYAGAIPRWLRPFIPKP-WREFCRSWDGLFKFS 295 

C + Q +++Y +++ +F+ S P L + P WR+F + D + + 

Sbjct: 241 CPKI QSSLDYFT- -QIVHKVFEHSSRLMTFPPRLAQILRLPIWRDFEANVDEVLREG 295 

Query: 296 QIHVDNKLWDIQYQMDRGRRVSGGLLTYLFLSQALTLQEIYANV-TEMLLAGVDTTSFTL 354 
+D+ 1+ Q D+ R L Y L A ++ + ++ + +A DTT+F+ 



Q Sbjct: 296 AAIIDHC IRVQEDQRRPHDEAL- - YHRLQAADVPGDMIKRIFVDLVIAAGDTTAFSS 350 

%& 

" Query: 355 SWTVYLLARHPEVQQTVYREIVKNLGERHVPTAADVPKVPLVRALLKETLRLF 407 

W ++ L++ P +QQ + +E N R L+ L+KE+LRL+ 

Sbjct: 351 QWAL F ALS KE PRLQQRLAKERATN - DS R LMHGLIKESLRLY 390 

FIG. 5 



Query: 66 I^AAMPGPRTMJLAEFFCRDGFSRIHEIQQKHTREYGKIFKSHFGPQFVVSIADRDI^VAQ 125 

LA +PGP TL L + FC+ +HE+Q YG ++ S FG Q V++A +V Q 

Sbjct: 37 IuADIPGPGTLRFLFQLFCKGYLLHLHELQVLGKARYGPM^SSFGTQRTVNLASPPLVEQ 96 SEQ ID HO: 7 

Query: 126 VLRAEGAAPQRANMESWREYRDLRGRA 152 

V+R EG P R + E W+E+R RA 
SbjCt: 97 VMRQEGKY PVRCS FE PWKEHRRRHQRA 123 
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Query: 389 DVPKVPLVRALLKETLRLFPVLPGNGRVTQEDL VIGG-YLIPKGTQLALCHYATSH 443 

D+ k+P + A++KETLRL P +P R ++D+ +GG Y IPKGTQ+ + Y +H 

Sbjct: 8 DLQK1PYLDAVIKETLRLHPPVPTVMRKVKKDMEVSGWGGEYTIPKGTQV1WSPYVMTH 67 SEQ XD NO: 8 

Query: 444 QD - ENFPRAKE FRPERWLRKGD 4 64 

+D E +P +EF PERWL + 
Sbjct: 68 RDPEYYPDPEEFNPERWLEPSE 89 

FIG. 7 

Query: 99 REYGKIFKSHFGPQFWSIADRDMVAQV-LRAEGAAPQRANMESWREYRDLRGRATGLIS 157 

++YG IF+ G Q ++ IA+ ++ +V ++ P R+ + S L + GL 

Sbjct: 74 KQ YGP I FRFQMGRQPL I I I AE AELCREVG I KKF KD LPNRS -IPSPISASPLHKK--GLFF 130 SEQ ID 
NO: 9 

Query: 158 AEGEQWLKMRSVLRQRILKPKDVAIYSGEVDQVIADLIKRIYLLRSQAEDGETVTNVNDL 217 
p ++W KMR+ + ++P+ +++++ +LS+D ++L 
[ n Sbjct: 131 TRDKRWSKMRNTILS-LYQPSHL TSLIPTMHSFITSATHNLDSKPRD IVFSNL 182 

■S Query: 218 FFKYSMEGVATILYESRLGCLENSIPQLTVEYIEAL-ELMFSMFKTSM- YAGAIP RW 272 

Jp FK+++ + GL PVE+++ ++S + M +G++ 

|r| Sbjct: 183 FLKLTTDI IGQAAFGVDFG- LSGKKPI KDVEVTDFINQHVYSTTQLKMDLSGSLSI ILGL 241 

^ Query: 273 LRPFI PKPWREFCRSWDGLFKF SQ I HVDNKLWD I Q YQMDRGRRV - S GGLLTY L 324 

M L P + +P+R+ + G + + ++L+I + + S L+ + 

H* Sbjct: 242 LIPILQEPFRQVLKRIPGTMDWRVEKTNARLSGQLNEIVSKRAKEAETDSKDFLSLILKA 301 

3 

f=5 Query: 325 FLSQALTLQE I YANVTEMLLAGVDTTS FTLS WTVYLLARHPEVQQTVYRE I VKNL 379 

Jj? F T I A E LLAG TT+FTLS +YL++ H +V++ + +EI 

^ Sbjct: 302 RESDPFAKUIFTSDYISAVTYEHLLAGSATTAFTLSSVLYLVSGHLDVEKRLLQEI-DGF 360 

y 

M» Query: 380 GERH-VPTAADVP-KVPLVRALLKETLRLFPV 409 

'f=i G R +PTA D+ K P + ++KE +R + V 

/7 Sbjct: 3 61 GNRDLI PTAHDLQHKFPYLDQVI KEAMRFYMV 392 

FIG. 8 

Query: 68 AMPGPRT LANLAEFFCRDG - FS - - R I HE I QQKHTRE YGKI FKSH FGP - QFWS I ADR 120 

A+PGPR + NL + G +S R+H+ Q +YG I + P Q +V + D 
Sbjct: 23 AIPGPRGPFGMGNLYNYLPGIGSYSWLRLHQAGQDKYEKYGAIVRETIVPGQDIVWLYDP 82 SEQ ID 

NO: 10 

Query: 121 DMVAQVLRAEGAAPQRANMESWREYRDLRG RATGLI SAEGEQWLKMRSVLRQRI LKP 177 

+A +L E PQR + + +YR R + TGL+ G +W ++R+ +++ + P 
Sbjct: 83 KDIALLLN-ERDCPQRRSHLALAQYRKSRPDVYKTTGLLPTNGPEWWRIRAQVQKELSAP 141 

Query: 178 KDVAIYSGEVDQVIADLIK 196 

K V + +VD V + 1+ 
Sbjct: 14 2 KSVRNFVRQVDGVTKEFIR 160 
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Query: 88 SRIHEIQQKHTREYGKIFKSHFGPQFWSIADRDMVAQVLRAEGAAPQRANMESWREYRD 147 

+ ++++ + + E K FG ++ + ++ + +AQ+ + E + N + Y 

Sbjct: 52 TELYDLYIRESMEKYGAVKFFFGSRWNILVSRSEYLAQIFKDEDTFAKSGNQKKI - PYSA 110 SEQ ID 

NO: 11 

Query: 148 LRGRATG- -LISAEGEQWLKMRSVLRQRILKPKDVAIYSGEVDQVIADLIKRIYLLRSQA 205 

L TG +ISA G W R+ + + D 1+ + + + LIK L 
Sbjct: 111 LAAY - TGDNVI S AYGAVWRNYRNAVTNGLQHFDDAP I FKNA- - KI LCTLI KNRLL 162 

Query: 206 EDGETVTNVNDLFFKYSMEGVATI LYESRLGCLENS I PQLTVEYI E ALELMFS - MFKTSM 264 

+G+T + L + +++ +++ GL+ I++FFT 

Sbjct: 163 - EGQTSI PMGPLSQRMALDNI SQVALGFDFGALTHEKNAFHEHLI RI KKQI FHPFFLTFP 221 

Query: 265 YAGAIPRWLRPFIPKPWREFCRSWDGLFKFSQIHVDNKLWDIQYQMDRGRRVSGGLLTYL 324 

+ +P P K +++ + L K Q + N Y+ ++ + L+ 

Sbjct: 222 FLDVLPI PSRKKAFKDWSFRELLVKRVQDELVNN YKFEQTTFAASDLIR-A 272 

Query: 325 FLSQALTLQEIYAIWTEMLLAGVDTTSFTLSWTVYLLARHPEVQQTVYREIVKNLGERHV 384 

++ + +++ N+ +L+AG + + ++YLLA++ Q R+ V + + 
Sbjct: 273 HNNEIIDYKQLTDNIVIILVAGHENPQLLFNSSLYLLAKYSNEWQEKLRKEVNGITD 329 



Query: 3 85 PTAADVPKVPLVRALLKETLRLFPVL 410 

P + +PL+ ALE +R++P L 
Sbjct: 330 PKG--LADLPLLNAFLFEWRMYPPL 353 



fl FIG. 10 



*M Query: 396 VRALLKETLRLFPVLPGNGRVTQEDLVIGGYLIPKGTQLALCHYATSHQDENFPRAKEFR 455 

yj +R + ET+RL + PR+ + + +GYIPT+ + + 

y, Sbjct: 23 LRQVQDETI RLSTLAPWAAR YSDKKVTVCGYT I PAKTPM I HALGVGLKNKTVWENTDS WD 82 SEQ ID 



NO: 12 

Query: 456 PERWLRKGDLDRVDNFGSIPFG-HGVRSCIGRRIAELEIHLWIQLLQHFEIKTSSQTNA 514 

P+R+ G R ++F PFG H R C G + E+ + LL FEI 
Sbjct: 83 PDRFSPNGR- -RGNDF- -CPFGVHSRRKCPGYLFSYFEVGVFASILLSRFEIVPVEGQTV 138 

Query: 515 VHAKTHGLLT-PGGPIHVRFVNRK 537 

+ + HGL+T P I + +RK 
Sbjct: 139 I - -QVHGLVTEPKDDIKIYIRSRK 160 
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344 IAGVDTTSFTLSWTVYLLARHPEVQQTVYREIVKNLGERHVPTAADVPKVPLVRALLKET 403 

+AG+DT + +L++ +Y + HE + E L PTA + + PL+ + ET 

247 IAGMDTAANSLAFVLYRMHLHSEFLPALRAE-ADALFRDGPPTAEALGRSPLLHRFVMET 305 SBQ ID 



404 LRLFPVLP 411 

LR+ P+ P 
306 LRVHPIAP 313 



FIG. 12a 



69 MPGPRTLANLAE FFCRDGFS R I HE I QQ KHTRE YGKI FKS HFGPQ FWS I ADRDMVAQVLR 12 8 
+ P P L + AE G ++ + + YG +F+ Q + +A + + + 

2 V PAP P FLGHAAEM GTIKLRPFLTRCYQAYGPVFQLTVPGQKITVLAGPEANLFAMK 57 SEQ ID 



129 AEGAAPQRANMESWREYRDLRGRATGLISAEGEQWLKMRSV 169 
EG R+ +E+WR+ G +IS +G + R V 

58 - EGHRVLRS - LEAWRDNDHEMGSDRSMI SLDGAEHRAYRRV 96 



FIG. 12b 



153 TGLI SAEGEQWLKMRSVLRQRI LKPKDVAI YSGEVDQVI ADL I KRI YLLRSQAEDGE 209 

T IS GEQW KMR V+ 1+ PK + G+ + +L+ ++ + ++E 
2 WAISPYGEQWKKMRKVITTEIMSPKRLNWLLGKRTEEADNLVAYVHNMCQKSETNNKHG 61 SEQ ID 



210 TVTNVNDLFFKYSMEGVATILYESR-LG CLENS IP- QLTVE Y I EALELMFSMFKTS 263 

V +V D+ Y V +++ R G ++ P E+ + +A+ 

62 AVIDVRDWRHYCHl^VVMRMMFGRRHFGKGTZFSDDGGPGPEEKEHMDAIFTALDCLYAF 121 

264 MYAGAI PRWLR 274 

+ I PRWLR 
122 CVSDYI PRWLR 132 



FIG. 13a 



458 RWLRKGDLD 466 

RWLR DLD 
129 RWLRGWDLD 137 SEQ ID NO: 16 




FIG. 13b 



